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Introduction 

The Working Party was established by the Queensland Board of Teacher Education to consider 
the issues involved in teacher supply and quality in the areas of mathematics and science. The 
terms of reference for the Working Party were: 

a review of the projected need for science and mathematics teachers in Queensland; 

an examination of the various routes and courses currently available for the education and 
training of science and mathematics teachers; 

an examination of the quality and quantity of entrants to such courses and possible means 
of obtaining sufficient numbers of entrants of the requisite quality; 

an examination of the mathematici/science curriculum in relation to the total secondary 
curriculum, with specific consideration being given to the attitudes developed in mathe- 
matics/science through the curriculum process and current methodologies; 

consideration of pathways in tertiary education for mathematics/science teaching including 
in-service education for teaciiers tr&ined in these areas and conversion courses for teachers 
whose preparation was in other areas; 

a review of the literature on the participation of students m mathematics/science and mathe- 
matics/science teacher education courses; 

such other matters as may be relevant to the provision of an adequate supply of qualified 
teachers in these areas. 

TKc Working Party recognised that its terms of reference were far reaching in scope and would 
involve not only an investigation of teacher supply and quality in the areas of mathematics and 
science, but also consideration of various aspects of the school mathematics and science curriculum. 
Information before the Working Party pointed to a critical shortage of mathematics and science 
teachers. Thus, while the Working Party was cognisant of the need to consider some of the broader 
issues in depth, it nevertheless was also conscious of the need for a set of interim reconr ,endations 
to assist in providing more immediate solutions to some of the difficulties. Accordingly, an 
interim report was produced by the Working Party in December 1983. The interim repori con- 
tained a total of 18 recomme.idations. 

Most of these were concerned with increasing teacher supply in mathematics and science. Other 
recommendations related to routes of entry and courses available for the education and training 
of mathematics and science teachers and additional provisions for mathematics and science 
teachers in their early years of teaching. The Working Party was gratified to note that some of the 
recommendations made in the interim report were acted upon during 1984. 

In approaching the task of considering in detail all of its terms of references, the Working Party 
was able to conceptualize its task into five major areas, which form the basis of the chapters of 
the main report. These are' The Teacher Crisis in Mathematics and Science; Participation, 
Achievement and Attitudes of Secondary Students in Science and Mathematics, Mathematics 
and Science in the Curriculum; The Education of Science and Mathematics Teachers, and Future 
Directions in the Education of Science and Mathematics Teachers. 
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2. 



The underlying premise of the Report is essentially that the demand for Mathematics and Science 
by secondary stude'its and hence the supply cf potential Mathematics and Science teachers is 
largely contingant on the attractiveness of the Mathematics and Science curricula in schools. The 
small amount of time allocated to Science teaching in the primary school, the propensity to 
crowd too much into secondary Mathematics and Science curricula and the tendency to emphasize 
learning procedural routines rather than achieving a conceptual understanding all contribute to 
Mathematics and Science curricula which fail to reach many students. Indeed present Mathematics 
and Science curricula may alienate many potentially capable students who otherwise might be 
motivated to pursue a teaching career in Mathematics and Science. The Working Party's concern 
for the quality of the Mathematics and Science learning process in schools and the connection 
between this process and the supply and preparation of teachers of Mathematics and Science have 
led to the inclusion in the Report of a series of recommendations on the reform of Mathematics 
and Science curricula in schools. 

While the Working Party's terms of reference foe s the review on Mathematics and Science teach- 
ing at the secondary level, it is important that attention also be drawn to the need for primary 
school children to be taught Mathematics and Science in an exciting way. In particular, the one 
hour per week allocated to science in the primary school curriculum seems far too little and must 
militate against the early development of positive attitudes towards science learning. At the same 
time a major problem is also felt to exist ai the junior secondary level where students are streamed 
into Ordinary and Advanced Mathematics classes, usually at the end of Year 8, thereby effectively 
closing doors to student participation in Mathematics later in their school careers. The Working 
Party proposes that this streaming practice oe discontinued and that a common Mathematics 
subject be available for all students in Years 9 and 10 Naturally, this proposal carries with it the 
challenge of catering for individual differences and the wide range of mathematical abilities 
amongst students at the junior secondary level. 

The Working Party has also advocated a need for more integration of the Science curriculum, 
especially at the Year 11 and 12 levels, without at the same time attenuating the integrity of the 
constituent disciplines. For example, primary teachers are generally /vell prepared to teach across 
curriculum areas but, at the secondary level, there seems to be too much stress on teaching within 
discrete subject areas. This concentration on the narrow task is also reflected in insufficient 
attention being given by some secondary Mathematics and Science teachers to fostering the pycho- 
social development of students and inadequate emphasis on the human element of technological 
studies. A more positive attitude might be fostered by concentrating on the teaching of a smaller 
number of fundamental concept? in order to facilitate a better conceptual grasp of underlying 
processes and principles as distinct from the memorising of structural routines. The present 
Mathematics curriculum transition between Year 10 and Year 11 might need revision in orde*" 
to harmonise curriculum content more closely with the range of cognitive development evident 
at that stage. There should be more emphasis on curriculum continuity and .ess on the sharp 
discontinuity that existed at present. 

In agreeing with the main thrust of the Report, the Board notes that many of the observations 
made in relation to the preparation of Mathematics and Science teachers might apply with equal 
force to the preparation andemploymentof teachers in other fields. For example, in Recommend- 
ation 4.4, the Working Party suggests that the appropriateness of the present three-year Diploma 
of Teaching courses as the minimum qualification for entering secondary Mathematics and 
Science teaching should be reviewed. This recommendation raises the more general question of 
the appropriate minimum period of pre-service teacher education for all subject areas at various 
levels together with the question of the appropriate mix in pre-service courses between "academic 
content" studies and "professional" studies. 

As It receives the Working Party's Report, the Board has just embarked upon a major review of 
teacher education and registration in Queensland under the title Project 21 : Teachers for the 
Twenty-first Century. At the same time, discussions are continuing of a paper prepared by the 
Queensland Oepartme n of Education entitled Education 2000 : Issue:! and Options for the 
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Future of Education in Queensland. Many of the recommendations put forward by the Working 
Party will provide a major input to broader issues of school curricula and teacher preparation 
which are being addressed in the context of ihese reviews. Again, the outcome of these broader 
reviewswiti inevitably influence present perceptions coi«cerning Mathematics and Science curricula 
and the preparation of teachers for mathematics and science. { 

In giving \xs general endorsement to the Working Party's Report, the Board notes that there are 
some specific recommendations concerning which it must at this stage express some reservations. 
For example, some Board members have serious 'eservatins about the possibility of providing 
an adequate preparation, albeit at the postgraduate level, for mathematics and science teaching 
through extemrl study, as S'jggested in recommendation 5.13. It may be argued that the second- 
ment of teache»^ to work in tertiary institutions, while highly desirable in principle, should not 
be encouraged purely as a means of providing additional teaching resources to accommodate extra 
students as suggested in recommendation 5.9. Again, recommendations 5.4 part (iii) and 5.20, 
which suggest thai employing authorities consider providing special conditions for mathematics 
and science teachers if not extended to all subject areas, might be seen as discriminatory against 
other teachers. The Board will be addressing these issues in particular in the coming months as 
well as discussing the Work ig Party's recommendations with all involved to explore ways of 
enhancing the supply and quality of teachers for mathematics and science. 

While many of the recommendations contained in the report are not directed to particular audiences, 
the Board has taken up the suggestion made in recommendation 5.39 and has appointed a steering 
committee to follow up the other recommendations. As its first task the steering committee has 
been asked to identify the appropriate audiences for each recommendation and to suggest to the 
Board a strategy for directing the recommendations to these audiences. 

The Teacher Crisis in Mathematics and Science 

The Working Partv reviewed evidence which showed that the shortage of suitably qualified mathe- 
matics and science teachers was a worldwide problem, not confined to Queensland or the other 
Australian states. 

In order to gain a more accurate indication of the current Queensland staffing situation in mathe- 
matics and science the Working Party drew on evidence from two studies: a survey of principals' 
perception of the adequacy of current staffing in science and mathematics carried out by the 
Board of Teacher Education, and a study of the qualification of science and mathematics teachers 
undertaken by the Working Party itself. These studies confirmed the need for more mathenriatics 
and science teachers with appropriate qualifications. 

The Working Party examined demand and s jpply for mathematics and science teachers as reflected 
in actual number of entrants to pre-service teacher education courses compared to numbers pro- 
posed by the Board of Advanced Education. The demand and supply situation varied among 
programs, although it was evident that there was a large shortfall in the number of entrants to the 
Brisbane College of Advanced Eductition Diploma of Teaching compared with proposed enrol- 
ments. Further, there was evidence that some suitably qualified candidates were not gaining entry 
to the Graduate Diploma in Teaching program at Brisbane College of Advanced Education because 
of lack of resources to cater for additional students. 

Causes of the shortage of mathematics and science teacheis were examined. These included - 
societal expectations and norms with regard to teachers which night dissuade young people from 
turning towards teaching as a career; the developing information and technological culture; stress 
on mat^'^matics and science teachers which may cause them to seek alternafve career opport- 
unities; the need for more support for teachers of mathematics and science, and the cmell supply 
of girls entering mathematics and science teaching because of sex differences in relation to per- 
formance, participation and attitudes. 
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The Working Party re?lised that the recursive nature of the problem will mean that long-term 
solutions might exacerbate the current shortage while more superficial short-term measures could 
be detrimental in the long temn. Multifarious solutions to the shoi tage are adumbrated, including: 
changes to recruiting piocedures; changes to the structure and entry requirements of teacher educ- 
ation programs; improvements to the secondary science and mathematics curricula; improved 
public support for mathematics and science teachers and programs. 

Recommendations concerning these solutions are given in subsequent chapters. In the first chapter, 
the need for more up to date information on the demand for mathematics and science teachers is 
embodied in the Working Party's recommendation 

R1.1 that annual reviews of teacher supply and demand in Queensland be conducted 
during the first half of each year. 

Participation, Achievement and Attitudes of Secondary Students in Science and Mathematics 

An examination of participation patterns of secondary students in mathematics and science 
courses in Queensland revealed that a declining proportion of the Year 12 population was^udying 
Mathematics I, Mathematics II, Physics and Chemistry, while there had been an increased popu- 
larity of Biological Science and Social Mathematics or Mathematics in Society. The participation 
rate of girls in traditional mathematics and science subjects had remained below that of boys. 
While the Working Party was able to identify some possible causes of changes in subject choice, it 
considered that a more thorough study of subject choice should be made. 

The Working Party also examined the literature on achievement and attitudes of secondary 
science and mathematics students, including changes over time and factors affecting attitude and 
achievement. It was found that negative attitudes to mathematics and science could develop early 
and that it was therefore highly desirable for students to experience quality teaching of mathe- 
matics and science in the lower second&ry school. Research on sex differences in achi^ vement and 
attitudes and the reasons for such differences were examined. A number of recof.. mend at ions 
concerning studies *nto attitude and achievement of students towards science and mathematics 
were made by the Working Party 

R2.1 that a longitudinal research study be undertaken to determine reasons for subject 
choice, with particular reference to differences in subject selection between the sexes; 

R2.2 that longitudinal studies of achievement and attitudes in science and mathematics 
be undertaken to: 

identify achievement trends during primary and secondary schooling; 

identify attitude trends during primary and secondary schooling; 

determine factors which influence performance in science and mathematics 
at various stages of schooling; and 

determine factors which influence attitudes in science and mathematics at 
various stages of schooling; 

R2.3 that research studies be undertaken to investigate the effect of sex-related variables 
on attitudes to science and mathematics at various stages of schooling; and 

R2.4 that training packages be developed to enable students, particularly females, to 
become aware of the factors which contribute to negative attitudes towards science 
and mathematics and to counsel students towards more positive, confident vocational 
orientations. 



Mathematics and Sciance in the CurricuUm 

The WorkiP)} Party examined the historical development of mathematics and science curricula in 
Queensland secondary schools over the last twenty years. It was seen as essential that mathematics 
and science curricula continue to be reviewed. 

Reviews of the curricula should endeavour to provide for a balanced and sequenced set of learning 
experiences which extend across all of the years of schcoling. These curricula would be imple- 
mented so that mathematical and scientific concepts were introduced at points appropriate to 
children's level of development The Working Party therefore strongly endorsed efforts aimed at 
curriculum continuity through the development of P-10 curricula. It also considered that review 
of curricula in Yeers 11 and 12 should be undertaken in conjunction with the P— 10 review. 

From its historical analysis of the curriculum in Queensland, the Working Party noted that not 
all students studied science up until the end of Year 10 and that the amount of time devoted to 
mathematics had decreased. It was therefore recommended that schools should give consider- 
ation to making science a compulsory core subject up to Year 10 and the amount of time devoted 
to mathematics be increased. 

A development with which the Working Party was somewhat concerned was the practice of 
streaming students in the junior secondary school into Ordinary and Advanced Mathematics 
classes, usually at the end of Year 8. This was seen as closing the doors to student participation 
in mathematics later in their school careers. 

Other issues in the development of mathematics and science currici'la which the Working Party 
identified as being important in meeting the needs of students were: the necessity of examining 
curricula and resource material to ensure that they take Into account the background knowledge 
and learning styles of gins; the nee^' 'or mathematics and science curriculum changes to be Imple- 
mented in such a way that they are able to respond more rapidly to educational and societal 
changes; and the desirability of examining certification procedures currently used at the end of 
Year 10. 

Consideration of the methodology employed by matheriiatlcs and science teachers led the Working 
Party to the conclusions that teacheis may be overemphasizing a formal transmissive approach 
rather than a more interpretative one. It was considered that science and mathematics curricula 
needed to be presented In a more compelling, exciting and relevant context. The Working Party 
was of the opinion that a more student-centred, realistic focus would improve students' attitudes 
and achievement. Mathematics and science teachers should also try to ensure that iheir teaching 
is relevant to boys as well as girls. In order to assist in bringing about such changes, the Working 
Party has recommended inter alia the further development of in-service courses for teachers that 
curriculum resource materials including textbooks be reviewed, that resources for mathematics 
and science teaching be Improved and that schools be encouraged to provide support mechanisms 
for inexperienced teachers. 

R3.1 that the procedures for developing and implementing syllabuses be examined with a 
view to creating mechanisms which wilt respond more rapidly to changes in education 
and socipty, particularly for those subjects which are affected by extensive techno- 
logical change; 

R3.2 that the examination of up^er primary and lower secondary syllabuses in Science 
and Mathematics continue with a view to producing a P-10 curriculum which takes 
cognisance of integrating themes and key concepts in science and mathematics; 

R3.3 that the syllabuses in Scionr? and Mathematics be examined to determine if concepts 
are being introduced at points appropriate to children's level of development; 



R3.4 that the current form of certification adopted at the end of Year 10 be evaluated 
and consideration given to accrediting schools/courses at that level; 

R3.5 that more extensive in-service development programs for science teachers in secondary 
schools be provided to facilitate charaes in science teaching methodologies fore- 
shadowed in recent research and emerging curriculum programs; 

R3.6 that the scope and content of science curricula at all levels of the secondary school 
be examined in order to determine whether there Is a need to reduce the body of 
knowledge perceived to be required and to allow greater emphasis to be developed 
on concept acquisition, problem solving and process attainment; 

R3.7 that those involved in ongoing cun'iculum development in science take account of 
differences in background knowledge and learning styles of females and males and 
that steps be taken within the organisation of science programs so that greater 
numbers of females may be attracted to study Senior Science; 

R3.8 that, in keeping with trends both interstate arid overseas, science be included as a 
core subject up to Year 10 in all secondary schools; 

R3.9 that greater integration of key ideas be encouraged during tefiChjng of science to 
Years 11 and 12 with an attendant reduction of the bounc^ries between science 
subjects in the senior school; 

R3.10 that greater emphasis on the social effects of science and technology be incorporated 
into the Science curriculum at all levels; 

R3.11 that resources for science teaching be improved through centrally co-ordina^.ed 
developmental projects, so that key emphases in syllabuses are Implemented; 

R3.12 that the development of a curriculum aimed at achieving a balanced and coherent 
P-lO Science program continue; 

R3.13 that available mathematics textbooks b? continually reviewed and evaluated with a 
view to providing advice on those that may best suit teachers and schools, keeping in 
mind their appeal and relevance to girls. Improved mechanisms are needed to evaluate 
and provide information to schools on textbooks so that those which are inert, out 
of date and alienating students will be discarded; 

R3.14 that in ongoing curriculum development in mathematics, greater efforts be made to: 

(i) ensure more appropriate selection and sequencing of learning in topics such as 
algebra, geometry, ratio and fractions; 

(ii) encourage the use of meaningful learning experiences with calculators and 
computers; 

(ill) eliminate unnecessary use of logarithm tables and trigonometric tables; and 

(iv) de>emphasise the range of content and emphasize acquisition of concepts, 
applications, processes and problem solving; 

R3.15 that the amount of content in Senior Mathematics units be reduced a:id in collabor- 
ation with tertiary institutions the Mathematics curriculum in Years 11 and 12 be 
reviewed in conjunction with the P-10 curriculum review; 
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R3.16 that the practice of streaming Year9 and Year 10 mathematics classes into Advanced 
and Ordinary Mathematics be discontinued and that one mathematics subject be 
available for all students in Years 9 and 10; 

R3.1 7 that all groups including administrators, subject masters and othar teachers associated 
with the education of teachers of mathenrwtics affirm the need for mathematics 
learning to take place in an active, exciting and caring environment characterised by a 
variety of approaches and organis^ional strategies; 

R3.18 that resources for mathematics teaching be improved through centrally co-ordinated 
developmental projects, so that key emphases in syllabuses are implemented; 

R3.19 that In view of the strong evidence that time is a significant variable in mathematics 
learning, more time bealtocatedtothe teaching of mathematics and that mathematics 
teachers be better prepared to manage time more effectively in classroom learning 
experiences; 

R3.20 that those involved in ongoing curriculum development in mathematics take account 
of the distinctive background knowledge and learning stvles of females and that 
steps be taken within the organisation of matheinatics to attract greater numbers of 
females to Senior Mathematics and place greater emphasis on the development of 
spatial abilities in female students; 

R3.21 that all teachers be encouraged to place greater emphasis on diagnostic teaching 
strategies wherein specific emphasis is given to assisting students to recognise their 
own learning problems and to facilitate improved learning by their own initiative; and 

R3.22 that schools be encouraged to provide support mechanisms for inexperienced teachers 
of mathematics, particularly through organisational processes which would allow 
inexperienced teachers regularly to consult with and teach with highly competent 
colleagues. 

The Education of Science and Mathematics Teachers 

The literature concerning the desirable personal and professional qualities of mathematics and 
science teachers was examirxl by the Working Party. It was considered that school leavers and 
other persons who may be interested in science and mathematics teaching should be made aware 
of the personal and professional qualities tnat are desirable in mathematics and science teachers. 

The Working Party examiner! 'he current programs available for the preparation of mathematics 
and science teachers ana the etnry requirements for each of the courses. It is recommended that 
a review of the minimum qualfficatlon for entering science and mathematics teaching be under- 
taken. It was noted that a Mjster's degree in Mathematics Education is available in the advanced 
education system in Queensland, whiie a Master's degree in Science Education is nrt offered. 
Given the major cotimitment of the advanced education system in C jeensland to the preparation 
of science teachers, a recommendation was made concerning the offering of a Master's degree in 
Science Education. 

R4.1 that erjploying authc.ities and tertiary Institutions involved in teacher education be 
encounged to co-operate In the development of pamphlets and brochures which pro- 
mote science and mathematics teaching and describe persor g! and professional 
characteristics of science and mathematics teachers; 

R4.2 that actions be taken through in-service education to acquaint science and mathe- 
maticc teachers with the importance of various aspects of their personal and pro- 
fessional roles; 
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R4.3 that science and mathematics teachers be made more aware of the importance of 
their role in attracting persons with high academic ability, especially school leavers, 
to enter science and mathematics teaching; 

R4.4 that the raison d'etre for Diploma of Teaching courses as the minimum qualification 
for entering science and mathetridtics teaching be reviewed; 

R4.5 that further consideration be given to the need for a Masters degree course in Science 
Education at one of the colleges of advanced education. 

Future Diroctions in ths Educstion of Scitnca and Maxhematics Teachers 

The Working Party conside»ed that it wa; necessa-'y to undertake a number of courses of action to 
attract quality entrants into mathematics and science teaching. These included the need for more 
publicity on the current shortageof mathematicsand science teachers; the offering of scholarships, 
bursaries and special financial incentives; and the offering of part-time and external courses. It 
was considered that there should be more flexibility to allow for greater numbers of student 
places to be made available at short notice if then) was a high dem^ind by students for mathematics 
and science teacher education courses. Consider£>tion should be given to amending the admissions 
requirements and course structures to allowable students without required entry jAJbjects into 
courses which prepare mathematics and science teachers. 

The Working Party made a number of recommendations to employing authorities to enhance the 
recruitment and employment of mathematics and science teachers. These Included: advertisement 
of positions in specific schools; offering permanent part-time employment; provision of career 
paths which allow quality teachers to remain in classroom teaching positions; and reducing the 
range of content areas or year levels which mathematics and science teachers are required to teach. 

Given the critical nature of the first year of teaching to a teacher's confidence and competence 
ovr>r his or her whole career, a number of recommendations aimed at assisting with the induction of 
beginning teachers are made. It is nonetheless evident ihat improvement in the teaching of mathe- 
matics and science is larr^iy In the hands of experienced teachers. The Working Party therefore 
considered it especially important that teachers be provided with appropriate in-service support. 

The Working Party wa* of the opinion that public support for mathematics and science teachers 
was at a critically low level and that steps needed to be undertaken to Improve the situation. 
These included the fosterinj of communication and collaboration between parents, teachers, 
teacher educators and professional mathematicians and scientists in business and industry. 

The Working Party realised ^ hat it had mcide a large number of recommendations aimed at several 
organizations. Because of the breadth and complexity of Its recommendations, the Working Party 
thus considered that a group should be appointed to monitor their implementation 

R5.1 that the Minister release further press statements drawing attention to the current 
shortage of mathematics and science teachers and stressing within a period of rapid 
technological change the importance of sound teaching in mathematics and science 
for all pupils and encouraging school leavers, ne\/ graduates In mathematics and 
science and other suitably qualified persons in the community to enter appropriate 
courses with a view to becoming teachers of mathematics and science; and 

R5.2 that tertiary institutions, employing authorities and school? adopt a more active role 
in encouraging suitably qualified people to enter courses in science and mathematics 
teachinc; and in raising the image of science and mathematics teaching as a career; 
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R5.3 that, white the shortage of mathematics and science teachers continues ~ 

(i) the number of scholarships and bursaries offered by employing authorities 
for pre-service teacher education courses in mathematics and science be sub- 
stantially increased; 

(ii) that such bursaries be offered during the first year of study as an added 
incentive for students to undertake mathematics and science teacher education 
courses; 

(iii) that bursaries also be made available in the find year of a Bachelor's degree 
to students who intend to undertake a Graduate Diploma course in Teaching 
or a Diploma in Education course leading to a career as a mathematics or 
science teacher; 

R5.4 that, while the shortage of mathematics and science teachers continues, persons with 
suitable qualifications in mathematics or science and appropriate experience be 
encouraged to undertake a graduate diploma in teaching or diploma in education by 
means of special financial incentives including: 

(i) living allowances and other financial support to enable them to engage in full- 
time study; 

(ii) modification of the conditions on TEAS which prevent students from supple- 
menting their income; and 

(lii) recognition of all or some of any prior industrial experience they may have in 
determining commencing salaries within the appropriate scale; 

R5.5 that institutions publicize to undergraduate students in mathematics and science 
courses the requirements and procedures pertaining to entry to pre-service post- 
graduate teacher education courses; 

R5.6 that universities and colleges closely monitor the offering of places in pre-service 
secondary teacher education courses through the Queensland Tertiary Admissions 
Centre with a view to ensuring that all suitable applicants wishmg to become mathe- 
matics and science teachers are admitted; 

R5.7 that additional resources be provided for tertiary institutions to allow the intake of 
science and mathematics teacher education students to be increased at short notice, 
particularly in the Graduate Diploma in Teaching and the Diploma in Education; 

R5.8 that tertiary institutions consider the need for greater flexibility in staffing through 
the use of secondments, the employment of part-time staff and other means so that 
they can respond quickly to the availability of extra students in areas of teacher 
shortage; 

R5.9 that ail employing authoi ities be encouraged to continue to second suitably qualified 
teachers to tertiary institutions to provide additional teaching resources to accom- 
modate extra student numbers; 

R5.10 that, in view of the restructuring and reallocation of higher education resources 
which has taken place over the 1982-B4 trionnium and having regard to the current 
shortage of teachers in areas such as mathematics and science, the Commonwealth 
Tertiary Education Commission be requested formally to withdraw its policy on the 
filling of vacancies in teaching staff in faculties and schools of education by univer 
Sities and colleges; 
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R5.11 that tertiary institutions consider amending their admission requirem'.nts and course 
structures to provide an alternative pre-service science and mainematics teacher 
education course for able students who lack the presently required entry subjects in 
those areas; 

R5.12 that consideration be given to the possibility of offering suitable bridging courses in 
science and mathematics for underqualified school leavers seeking entry to teacher 
education courses in those fields; 

R5.13 that early consideration be given to the offering of pre-service graduate diploma 
courses in science and mathematics teaching by part-time evening or external study; 

R5.14 that employment requirements for mathematics and science teachers be revlev^'ed 
with a view to reducing either . "^nge of content areas or year levels of the school 
curriculum which teachers are required to teach; 

R5.15 that provision be made for a limited number of students to undertake secondary 
teacher education courses spwializing In only one teaching area, mathematics or 
science; 

R5.16 that, wherever possible, teachers not be required to teach in areas of mathematics and 
science for wnich they have had not received an adequate professional preparation; 

R5.17 that tertiary institutions include in their pre-service teacher education courses in 
science and mathematics studies that make students more aware of the importance 
of sex-related factors in the teaching/learning process and stress the Importance of a 
personalised approach in teaching mathematics and science; 

R5.18 that employing authorities be encouraged to advertise through local and State news- 
papers positions In science and mathematics teaching associated with particular 
schools; 

R5.19 that the establishment of permanent part-time positions for science and mathematics 
teachers be encouraged; 

R5.20 that further consideration be given to the possibility of providing status and salary 
rewards for high quality teachers in science and mathematics which do not require 
them to withdraw from classroom teaching; 

R5.21 that close attention be given by principals and subject masters/mistresses to the 
provision of an effective and sympathetic induction to the teaching professior. for 
beginning teachers, particularly in science and mathematics; 

R5.22 that beginning teachers of mathematics and science not be given full and immediate 
responsibility for teaching classes where students experience substantial learning 
difficulties; 

R5.23 that beginning teachers be given realistic and carefully considered teaching loads. 
Too little variety such as the teaching of science or mathematics to multiple classes 
at one year level only could be just as detrimental as too much variety; 

R5.24 that subject masters./mistresses, advisory teachers and consultants consider further 
ways of assisting beginning teachers to overcome problems of class management, 
classroom and laboratory organization, assessment, and lack of student motivation 
in learning that are so characteristic of the early teaching years; 
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R5.25 that employing authorities be encouraged to assist beginning teachers by providing 
greater numbers of advisory and consultant teachers, both in schools and via tele- 
communication links; 

R5.26 that subject associations in science and mathematics be encouragad to pLoe greater 
emphasis on the needs of beginning teachers and to identify among their members 
teachers who could organize in-service and continuing education programs especially 
for beginning teachers; 

R5.27 that in-seivice training be provided by appropriate bodir; to enable teachersto keep 
up to date with multistrand and life-role approaches to science teaching as well as 
advances in their discipline areas; 

R5.28 that extensive and onpoing in-service education support be provided to re-orientste 
teachers' understanding of how children learn science and mathematics, given the 
continuing growth of knowledge in the field of cognitive learning; 

R5.?9 that employing authorities take steps to expand both school-based and systemic 
in-service teacher education programs in the areas of science and mathematics as a 
matter of urgency; 

R5.30 that science and mathematics teachers be encouraged to collaborate and engage in 
discussions with other staff in schools in the areas of curriculum development and 
implementation; 

R5.31 that tertiary institutions be encouraged to mount non-awaro continuing education 
courses in junior secondary mathematics and science teaching and that the support 
of employing authorities and teachers' unions in giving such programs high recog- 
nition be sought; 

R5.32 that, within existing resources, school authorities, principals, subject masters/mis- 
tresses and teachers explore ways of making the typical mathematics or science class- 
room a more attractive place in which to work; 

R5.33 (a) that additional staffing and financial provisions be made by employing author 
ities for the assessment of av^Hable resource materials for the teaching of 
mathematics and science, for th ,* production of additional resources and for 
the necessary in-service programs to enable teachers to use such resources 
effectively in their classrooms 

(b) that, in particular, resources be supplied to encourage and support initiatives 
in mathematics teaching; 

R5.34 that Government and private funding agencies collaborate more wic with science 
and mathematics educators in relation to needed research into science and mathe- 
matics teaching and learning; 

R5.35 that additional funds be made available for research and development in science and 
mathematics education; 

R5.36 that community organizations and the media be encouraged to be supportive of 
science and mathematics teachers so that the attractiveness of the profession will be 
enhanced; 

R5.37 that parents, teachers, and school administrators establish new and higher standards 
of co operation and teamwork in the interests of attaining the common goal of 
educating students to their highest potential in science and mathematics; 
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R5.38 that governments at all levels facilitate the attainment of goals in science and mathe- 
matics agreed upon co-operatively by parents, mathematics and science teachers, 
teacher educators, professional mathematicans and scientists and other interested 
and involved parties; 

R5.39 that the Board of Teacher Education consider appc^nting an independent group to 
monitor the implementation of the recommendations in this report. 
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